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Abstract : 

A computer-aided software development system includes programs to 
implement edit, compile, link and run sequences, all from memory, at very 
high speed. The compiler operates on an incremental basis, line-by-line, 
so if only one line is changed in an edit session, then only that line 
need be recompiled if no other code is affected. Dependency analysis is 
performed incrementally, without requiring the user to enter 
dependencies. Scanning is also done incrementally, and the resulting 
token list saved in memory to be used again where no changes are made. 
All of the linking tables are saved in memory so there is no need to 
generate link tables for increments of code where no changes ±n links are 
needed. The parser is able to skip lines or blocks of lines of source 
code which haven » t been changed. All of the source code text modules, the 
token lists, symbol tables, code tables and related data saved from one 
compile to another are maintained in virtual memory rather than in files 
so that speed of operation is enhanced. Also, the object code created is 
maintained in memory rather than in a file, and executed from this memory 
image, to reduce delays. A virtual memory management arrangement for the 
system assures that all of the needed data modules and code is present in 
real memory by page swapping, but with a minimum of page faults, again to 
enhance operating speed. 

What is claimed is: 

Exemplary or Independent Claim (s) : 

1. A method of operating a computer for recompiling source code to 

produce object code in a plurality of object code tables, said source 
code having been previously compiled to produce a plurality of object 
code tables, comprising the steps of: 

a) editing by said computer a plurality of modules of said source 
code using an editor, each of said modules containing a plurality of 
lines of said source code, said source code being stored by said 
computer in memory in a plurality of source-text buffers; and storing 
by said computer for each buffer an identification of selected lines 
of said plurality lines of said source code, said selected lines 
being lines that have been changed by said editing for each buffer; 
and, during said step of editing, generating by said computer a 
clean-lines table having an entry for each of said lines of each of 
said source-text buffers, said entry including an indication of how 
many following lines have not been changed before reaching the next 
following line that has been changed; 

b) performing by said computer an incremental dependency analysis on 
said modules of source code in said plurality of source-text buffers 
while said buffers are in said memory, said dependency analysis 
including : 

finding in each of said buffers lines having statements depending 
upon statements in said selected lines which have been changed, as 
determined by said stored identification for each buffer, to thereby 
select in said plurality of buffers only lines which are dependent on 
said selected lines which have been changed and therefore must be 
recompiled; 

c) incrementally recompiling by said computer said selected lines 
which have been changed in said plurality of source-text buffers, as 
determined by said identification for each of said buffers, and said 
lines in said plurality of source-text buffers having statements 
depending upon statements in said selected lines which have been 



changed, to update by said computer said plurality of object code 
tables, where each buffer has a corresponding one of said plurality 
of object code tables; said step of recompiling including checking 
said entry for each line to determine how many lines can be skipped 
in recompiling. 

Non-exemplary or Dependent Claim(s): 

2. A method according to claim 1 including the steps of, after said step 
of recompiling: 

saving by said computer the contents of said source-text buffers and 
said code tables in said memory, 

and, thereafter, again performing said steps (a), (b) , and (c) by 
said computer, re-using said saved source-text buffers and said saved 
code tables. 

3. A method according to claim 1 wherein said identification includes 
for each line of each one of said plurality of said source-text 
buffers an associated change-tag bit to indicate whether or not each 
line of said source code was changed during said editing. 

4. A method according to claim 1 wherein said recompiling includes 
generating code for said object code tables for executable statements 
in said source code and includes creating symbol tables in said 
memory for declarative statements in said source code, each of said 
symbol tables containing a plurality of entries with each entry 
corresponding to one of said declarative statements, said symbol 
tables and said object code tables together comprising said produced 
object code. 

5. A method of operating a computer for editing and recompiling source 
code, said source code having been previously compiled to produce 
object code, comprising the steps of: 

a) editing by said computer a plurality of modules of said source 
code to change selected lines of said source code in said modules, 
and after said editing storing each module of said source code by 
said computer in memory in a separate one of a plurality of 
source-text buffers, each of said modules containing a plurality of 
lines of said source code and some of said lines being changed by 
said editing while some of said lines not being changed by said 
editing, each line in each module having an associated change-tag bit 
and said step of editing setting said change-tag bits to indicate 
whether or not each line was changed during said editing of each 
module; and, during said step of editing, generating by said computer 
a clean-lines table having an entry for each of said lines of each of 
said source-text buffers, said entry including an indication of how 
many following lines have not been changed before reaching the next 
following line that has been changed; 

b) performing an incremental dependency analysis on said source code 
by said computer in said plurality of source-text buffers while said 
buffers are in said memory, said dependency analysis including: 
finding in each of said buffers lines having statements depending 
upon statements in said lines which have been changed in said step of 
editing, as determined by said change-tag bits, to thereby select in 
said buffers only lines which are dependent on said lines which have 
been changed and therefore must be recompiled; 

c) incrementally recompiling by said computer said lines which have 
been changed as indicated by said change-tag bits and recompiling 
said selected lines having depending statements, to generate updated 
code to replace parts of said object code in memory for each buffer; 
said step of recompiling including checking said entry for each line 
to determine how many lines can be skipped in recompiling6 . A method 
according to claim 5 including the steps of saving said source-text 
buffers and said object code by said computer in said memory after 
said step of recompiling, and again performing steps (a), (b) , and 
(c) by said computer, re-using said saved source-text buffers and 
said saved object code. 

7 . A method according to claim 5 including the step of halting said step 
of recompiling to return an error indication if an error is detected. 

8. A method of operating a computer for editing and incrementally 
recompiling source code, said source code having been previously 
compiled to produce object code, comprising the steps of: 



a) editing by said computer a plurality of modules of said source 
code using an editor, each of said modules containing a plurality of 
lines of said source code and some of said lines being changed by 
said editing while other ones of said lines remain unchanged, each 
one of said modules being stored by said computer in memory in one of 
a plurality of separate source-text buffers; and generating an 
indication of lines in each one of said source-text buffers that have 
been changed by said step of editing; 

b) performing by said computer an incremental dependency analysis on 
said source code in said plurality of source-text buffers while said 
buffers are in said memory, said dependency analysis including: 
finding in each of said buffers lines having statements depending 
upon statements in said lines which have been changed by said step of 
editing, as determined by said indication, to thereby select in said 
buffers lines which are dependent on said lines which have been 
changed and therefore must be recompiled; 

c) incrementally recompiling by said computer said lines in said 
source-text buffers which have been changed as determined from said 
indication and the lines in said source-text buffers having depending 
statements, said step of recompiling generating object code to 
produce in said memory a plurality of updated object code tables, one 
for each source-text buffer; said updated object code tables 
including new object code for said lines which have been changed and 
said lines having depending statements and including reused object 
code for said lines which remain unchanged and do not have depending 
statements ; 

d) said step of recompiling being halted by said computer to return 
an error indicator if an error is detected; 

e) said step of recompiling including, for each one of said changed 
lines and said lines having depending statements in said source-text 
buffers; 

i) scanning said source code by said computer to generate in said 
memory a table of lexical increments corresponding to lines of said 
source code, 

ii) generating said object code by said computer to build said code 
tables from executable statements in said source code corresponding 
to said lexical increments; 

iii) generating a symbol table by said computer in said memory from 
declarative statements in said lexical increments; and f) prior to 
said step of recompiling, the step of generating by said computer in 
said memory for each source-text buffer a clean-lines table including 
for each line of said source code a table entry; said table entry 
having a locator for locating each line in each source-text buffer, 
and having an indication of the number of unchanged lines following 
each line before reaching a changed line; said step of recompiling 
including checking said clean-lines table for each source-text buffer 
to determine which lines can be skipped. 

A method according to claim 8 wherein said indication, in each one of 
said source-text buffers, includes a change-tag bit for each line of 
said source code indicating whether or not each line was changed by 
said editing. 
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Abstract (Basic) : EP 317080 A 

The computing system has a debug symbol table (55) which includes 
descriptions of each user resource in source code (41). Additionally, a 
range table is constructed. The range table contains, for each user 
resource which is stored in numerous locations during execution of the 
code, a list of ranges and a description of where the user resource may 
be found during each range. If the user resource is stored as a 
constant during a particular range, the value of the constant may be 
stored in the range table. 

The description of each user resource in the debug symbol table 
includes a flat which indicates whether there is a list of ranges in 
the range table for a particular user resource. If there is the 
description of the particular user will include a pointer to the list 
of ranges for that user resource. 
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ISSN: 0018-1153 LANGUAGE: ENGLISH RECORD TYPE: FULLTEXT; ABSTRACT 

WORD COUNT: 8295 LINE COUNT: 00658 

ABSTRACT: The HP Distributed Debugging Environment (DDE) is a software 
debugger that provides event-based debugging of conventional and 
optimized programs executing on remote hosts running a variety of operating 
system. The debugger can debug programs written in several assembly 
languages plus C, C++, Pascal and Fortran. HP DDE features an X Window 
System- and OSF/Motif -based customizable GUI with multiple windows, 
context-sensitive pop-up menus and online help. A modular architecture 
enables the isolation of managers of language-, object code-, target- and 
user interface-dependent functions for specific platforms from the main 
generic debugging functions. HP DDE ' s architecture, comparisons to other 
event-based and optimized code debuggers , and the implementation and 
porting of HP DDE are discussed. 
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ABSTRACT: Borland International Inc's C++ version 3.0 optimizing C++ 
compiler includes Turbo C++ for Windows; the compiler complies with AT&T's 
C++ version 2.1 language specification but also supports version 3.0 
templates. The command-line compiler, linker and text-mode integrated 
development environment (IDE) are hosted under DOS Protected Mode Interface 
(DPMI), which means that the DOS-extended versions of the utilities have 
been replaced by new versions that use all available memory on the host 
machine. Turbo Debugger now supports debugging of C++ 2.1 features, 
including nested classes; it returns correct values for variables 
enregistered by the optimizer and will not return values for variables 
eliminated by the optimizer. The many new features and enhancements in the 
program make it a significant upgrade; Microsoft's C++ products have a lot 
of catching up to do. 

SPECIAL FEATURES: illustration; table 
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ABSTRACT: TLC-LISP, from The LISP Company, is an outstanding microcomputer 
version of the popular object-oriented programming language. Using as much 
as 1Mbyte of memory, TLC-LISP is designed for IBM PCs and compatibles and 
is based on MacLISP, LISP Machine's LISP, and Logo. It supports various 
primitive object types, including character strings, vectors, and several 
types of numbers. A Smalltalk-like class system and a convenient package 
system make it easier to develop modules by allowing multiple symbol 
tables . TLC-LISP has a speedy, screen-based text editor. On machines with 
color adapter cards it supports turtle graphics. Error handling and 
debugging are well provided for, and a pseudocode compiler enables the 
user to create a library of compiled functions. TLC-LISP boasts fine 
documentation and outstanding performance. For just $250 it offers personal 
computer users programming features that are normally only available on 
sophisticated equipment. 

DESCRIPTORS : 

Lisp (Computer language) 
Product evaluation 



Set Items Description 

51 2164 (SYMBOL? ? OR SYMBOLIC () NAME? OR VARIABLE?) (2N) (TABLE? OR - 

GRID OR MATRIX OR MATRICE? OR TUPLE? OR ROW (N ) COLUMN? ) 

52 93565 DEBUG? OR EMULATOR? OR SIMULAT? OR MODELLING 

53 93 SI (2N) (SELECT? OR CHOOSE? OR IDENTIF? OR FIND?) 

54 49 S1(2N) (MULTIPL? OR PLURAL? OR SEVERAL? OR VARIOUS OR VARIE- 

T? OR MANY) 

55 83 S2 (2N) (MULTIPROCESSOR? OR (MULTIPL? OR PLURAL? OR SEVERAL? 

OR VARIOUS OR VARIET?) (N) PROCESSOR? ) 

56 6 S2 AND (S3 OR S4) 

57 5 S5 AND IC=G06F-009/4 4 

58 5 S7 NOT S6 

59 5 S5 AND (TABLE? OR TUPLE? OR MATRIX? OR MATRICES OR ROW(N)C- 

OLUMN?) 

SIO 5 S9 NOT {S6 OR S8) 



File 347:JAPIO Nov 1 976-2004 /Apr (Updated 040802) 

(c) 2004 JPO & JAPIO 
File 350:Derwent WPIX 1963-2004 /UD, UM &UP-200453 

(c) 2004 Thomson Derwent 



'10/5/3 (Item 3 from file: 347) 

DIALOG (R) File 347:JAPIO 

(c) 2004 JPO & JAPIO. All rts. reserv. 

03189740 **Image available** 
DEBUGGING SYSTEM FOR MULTIPROCESSOR 



PUB. NO. : 
PUBLISHED: 
INVENTOR {s' 



APPLICANT (s) 

APPL. NO. : 
FILED: 
INTL CLASS: 
JAPIO CLASS: 

JOURNAL : 



02-165240 [JP 2165240 A] 
June 26, 1990 (19900626) 
SATO NOBUYOSHI 
SAKURAI MITSUO 
KOYATA SHIGENORI 
IKE DA MAS AH I RO 

FUJITSU LTD [000522] (A Japanese Company or Corporation), 
(Japan) 

63-319960 [JP 88319960] 
December 19, 1988 (19881219) 
[5] G06F-011/28; G06F-015/16 
4 5.1 (INFORMATION PROCESSING 
4 5.4 (INFORMATION PROCESSING 
Section: P, Section No. 1105, 
September 13, 1990 (19900913) 



JP 



Arithmetic Sequence Onits; 
-- Computer Applications) 
Vol. 14, No. 426, Pg. 28, 



ABSTRACT 

PURPOSE: To improve a debugging function by reading a stop address out of a 

main processor SPU, performing address conversion, and setting the address 

in a register of a slave processor IPU every time a TLB fault is generated. 

CONSTITUTION: A stop address is stored in a register of the SPU 1 in 
advance and if a TLB fault occurs, the contents of the register ±n use is 
saved in the stand-by register LS of an IPU 2. Then a segment tai>le and 
then a page table are read by using the current address to set an actual 
address in a TLB. The data saved in the LS is re-stored in the used 
register. Then an address stop function is checked and the stop address is 
read out of the SPU 1 and converted into an actual address to set in an 
address stop register 2a in the IPU 2. Consequently, IPUs need not inform 
each other of addresses and the debugging function is improved. 
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ABSTRACT 

PURPOSE: To efficiently execute the symbol debugging by designating a 
symbol and program discriminating information so that a symbol table can be 
referred to with respect to a designated program. 

CONSTITUTION: At the time of starting debugging , by reading a symbol 
table into a debugger by a debugger command, a value is stored already 
in a program discriminating information field 104 of a symbol table 101, a 
symbol field 107 and a symbol attribute field 108. By a program identifier 
109 designated simultaneously with a symbol 110 in a command to a debugger 
, the program identifying information fields 104, 107 and 108 in plural 
symbol tables 101-103 are retrieved, in which one coincides with the 

symbol 110 is selected, and the value of the symbol attribute field 
corresponding to its symbol field goes to symbol attribute information. In 
such a way, plural programs can be debugged by the symbol existing at 
every program thereof. 
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The analyser has a correspondence device coupled to files 
associated with the linking and loading of the machine code object 
program, for producing a table of correspondence between symbolic 
labels used in the source program and corresp. absolute addresses 
within the relocated machine code object program that occur as states 
in the target system. A trace specification device coupled to the 
correspondence device specifies in terms of the symbolic labels a 
condition to be met by a logic state occurring in the target system in 
order for that logic state to be included in the selected trace. 

A logic state acquisition device couples to the target system and 
acquires the values of logic states that occur and satisfy the 
condition specified by the trace specification device. A memory stores 
numerically the values of the logic states acquired by the logic state 
acquisition device, A converter converts from numerical values into 
associated symbolic labels those acquired logic state values stored in 
the memory which have associated symbolic labels in the table of 
correspondence , 

USE - In debugger used with emulator . 
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